Abstract -The general distribution of the endangered Euro-Siberian sub-Mediterranean species Elatine alsinastrum L. is provided using literature, web-sources and herbaria dataset. The distribution pattern shows some regularities: occurrence of locations along river valleys, formation of concentrated site clusters in some lowlands, wide distances between locations or site clusters or single locations between their clusters. The distribution patterns in central Europe seem to be rather well related to the history of the human migration in Europe at least since the Late Holocene. The scattered locations on the eastern part of the distribution area are likely to be a consequence of missing information, rather than to the fragmentation of its distribution.
Introduction
The genus Elatine L. (Malpighiales Mart., Elatinaceae Dumort.) includes approximately 15-25 species occurring in temperate areas of both hemispheres, mostly in the northern. Besides Elatine, the family includes the genus Bergia L. (TUCKER 1986) . Species of the genus Elatine are phytogeographically quite interesting, since they are found in all continents, except Antarctica, mainly in the temperate zones, and reach their greatest spread in the northern hemisphere, both in terms of species-diversity and number of locations. Despite this wide distribution, the species of Elatine occur rarely, and their sites are usually quite distant from each other (often more than 100 km). They are semi-aquatic therophytes adapted to live in periodically flooded environments. The numbers of populations and Data were manually mapped using a satellite base image from Google Earth. Calibration, rectification to UTM grid and digitalization were done. The vector layers were prepared by conversion to WGS84 cartographic grid. Electronic data containing geographic co-ordinates were exported to SHP format. When geographic coordinates were missing, records were converted into text format. If detailed descriptions are missing and only cartographic grid locations are given, spatial queries connecting grid area and map were used. All analyses and maps were made using PostGIS database extension software and QGIS (Quantum GIS) application software working in the LINUX environment.
Results
Elatine alsinastrum is a Euro-Siberian sub-Mediterranean species (Fig. 1) . The analysis of the current distribution of E. alsinastrum allows us to infer that its distribution centre is in the lowland and upland areas of Europe situated to the north and west of Alps and Carpathians. The pattern of its distribution has the form of smaller and larger site clusters which are frequently far away from each other, even many kilometers. They are mainly located along the valleys of the major rivers. The highest concentration of sites was found in ADYLOV 1983 , CZEREPANOV 1995 , GAGNIDZE 2005 , GEIDEMAN 1986 , GROSSHEIM 1962 , KORSHINSKY 1898 , KRYLOV 1939 , KUUSK et al. 1996 , MAEVSKY 1954 , PAPCZENKOV 2006 , PAVLOV 1963 , PESCHKOVA 2006 , PROKUDIN 1987 , SHISHKIN and BOBROV 1974 , SHISHKIN 1961 , SMALLHAUSEN 1895 , TAKHTAJYAN 1966 , TICHOMIROVA 1986 , TZVELEV 1996 , UOTILA 2009b ,VEDENKOV 1998 , VOLOBAIEV 1991 , BENKERT et al. 1996 , BOLOMIER and CARTIN 1999 , BOREAU 1849 , BOUDIN et al. 2007 , BUGNON et al. 1998 , CIRUJANO and VELAYOS 1993 , COUTINHO 1939 , DIARD 2005 , FENNANE et al. 1998 , FORTUNE 2003 , FRANCO 1971 , FUKAREK and HENKER 2006 , GAMISANS and JEANMONOD, 1993 , GRENIER 1992 , GUINOCHET et VILMORIN 1982 , HAEUPLER and SCHÖNFELDER 1989 , HAMMADA et al. 2004 , JAHANDIEZ and MAIRE 1932 , JEANMONOD and GAMISANS 2007 , LE FLOCH and BOULOS 2008 , LUNAIS et al. 1986 , MULLER 2006 , NETIEN 1993 , POTTIER-ALAPETITE 1979 , QUEZEL and SANTA 1962 -1963 , SAINT-LAGER 1873 , SCHOTSMAN and OSSERDET 1967 , TOURLET 1908 , WOHLGEMUTH 1993 Smaller site clusters are in western and central Europe, in the Bohemian Massif, in the Danube and Tisza river valleys, and in the Pannonian Basin. Furthermore, it is found in scattered locations in southern Europe and at the southern limit of its distribution range in single locations in Morocco, Algeria, Tunisia and Palestine. The distribution in eastern Europe (the area of the Vistula-eastern Carpathian Mountains) appears to be unclear ( Fig.  1) , probably because there is a scarcity of data on detailed locations from this area. Most of the Russian floras have scarce or no information about the occurrence of the taxon at issue or the available information is rather scattered. The analysis of floras of the Baltic countries and information from Belarus show that this species either occurs very rarely there or is absent. In Ukraine, it is found scattered over the whole territory, except the Crimea. There are only scattered locations of E. alsinastrum in the European part of Russia from the North and the South by the Volga and the Kama rivers. Site clusters of this taxon are also observed in the Stavropol Krai and Georgia and Armenia where it reaches the southern limit of its range in eastern Europe. In Siberia, single locations are found in the valleys of left tributaries of the Tobol River (the Iset and Tura rivers), in the Irtysh river valley, and in Kazakhstan. The largest number of observations in Siberia has come from natural locations: swamps, flooded meadows, lake shores, flooded lowlands, river meanders and the shores of drying up water bodies.
Discussion
On the basis of fossil data and molecular findings, DAVIS et al. Holocene. E. alsinastrum is the species with the most isolated taxonomic position within the family Elatinaceae; accordingly, a question arises about the formation of its range in the Holocene, the refuge for this species during the Pleistocene glaciations and the migration routes. The distribution area of E. alsinastrum L. shows a remarkable geographic disparity and certain regularities: the formation of concentrated site clusters in some lowlands, and large distances between locations or site clusters or single locations between their clusters. The situation in central Europe appears to be well known, with smaller and larger site clusters (often along river valleys) which are frequently far away from each other, even many kilometers away. So, disjunctions inside the range seem to occur, indicating that the spreading of diaspores does not occur easily despite good habitat conditions. It is possible that the species is a relic of the former natural wetland flora, its sites thus able to remain permanent for a very long time (soil seed bank) and the distribution pattern is a reflection of history of colonization in Europe at least since the Late Holocene. Many locations have been changed by human beings and thus, it seems that the range of E. alsinastrum may be also extended anthropogenically, with human-created habitats; however, the species is also spread by birds. Dispersal of diaspores by water and marsh birds (epi-and/or endozoochoria) is possible, although documentation in the genus Elatine is only known for one species (KERNER 1895).
In a discussion of methodological problems in mapping the range of E. alsinastrum differences in the quality of data and the methods being used for their preparation should be emphasized. In this study, the universal WGS 84 coordinate system was used, while the maps employed are made in local or regional coordinate systems. The best method is calibration of maps in the system, in which they were made, followed by their vectorisation and reduction to a uniform coordinate system. Using this method, data do not lose quality when the map is being scaled up, while a point on it always preserves the specific scale (see also : POPIELA et al. 2012b) .
The comparison of the maps resulting from the present study with those published earlier (MEUSEL et al. 1978, HULTÉN and FRIES 1986) shows a larger amount of data (also with reference to those available in the last twenty five years) and a greater precision, which was allowed by the mapping method adopted. Changes in the distribution of E. alsinastrum relate mainly to central Spain, and southern France. The method adopted has also allowed verification of the dispersal character of the distribution of the species in central Europe. 
